Using a prospective design, this study examined the hypothesis that a predisposition to focus on internal aspects of the self serves as a stress resistance resource. One hundred and twenty subjects filled out the Private Self-Consciousness inventory, a schedule of recent life events and a symptom checklist. Two months later they were asked again to report life events and symptoms that had occurred in the interval. Data were analyzed by means of hierarchical panel analysis. The results showed, consistent with the hypothesis, that incidence of stressful life events predicted subsequent illness among persons low in private self-consciousness but not in persons high in private self-consciousness. It is proposed that the tendency on the part of persons low in private self-consciousness to disattend to their psychologic and somatic reactions to stressful life events and to fail to take corrective actions may lead to lowered body resistance over time and hence increase their susceptibility to physical illness. The results are interpreted as consistent with Schwartz's concept of disregulation and control systems analysis of health behavior and Leventhal's work on the role of internal monitoring for coping with stress.
In recent years there has been a growing appreciation that control systems theory (1-4) may provide a useful framework for understanding human behavior. Control theory is concerned with how parts in a system regulate each other to achieve order and stability. A key concept in control theory is the negative feedback loop. The loop functions to stabilize the behavior or output of a system (be it behavioral, physiologic, or mechanistic) by correcting the output. This is achieved by comparing the present output with a standard of reference. If a discrepancy is detected, behavior is emitted to reduce the discrepancy. As Schwartz argues, "Negative feedback . . . removes the 'error' at the output by altering the input accordingly" (5, p. 554).
Nearly everyone is acquainted with negative feedback loops of one kind or another. For example, the household thermostat functions to keep inside temperature at a certain level or standard via a negative feedback loop.
Control theory has inspired a considerable amount of research in social and personality psychology as well as in cognitive disciplines, but only recently has its import for health or behavioral medicine been fully appreciated. Schwartz (5, 6), Leventhal, Nerenz, and Strauss (7), and Carver and Scheier (8) have suggested ways in which self-regulation in terms of coping with symptoms or medical treatments can be viewed as a part of a complex system of negative feedback loops. As Leventhal et al. point out, people take action when they experience symptoms that suggest there is a discrepancy between their present state and their standard of comparison (i.e., good health). The experience of distress is a negative feedback process that serves as a prerequisite for engaging in appropriate health seeking behavior.
Schwartz (6) has pointed out that failure to monitor critical cues or to attend to them can result in the breakdown of the system. He uses the term "disregulation" to refer to the disconnection between input and output. In a well-functioning system, a discrepancy between the output and the reference standard should lead to adjustment of the input so as to reduce the discrepancy. In the disregulated system, however, output is not monitored, that is, is not attended to and matched to standaid, so the discrepancy or output error continues or increases. For instance, an individual who fails to monitor muscle tension (output eTror] will not take steps to halt or decrease the tension, since, in effect, the output and the input (voluntary control of muscles, tension-producing stimulus) have become disconnected. The disregulation of the system may result in maintenance or increase in muscle tension, possibly leading to headache, for example.
It follows from these arguments that selfattention, particularly attention to internal signs of a psychologic or somatic nature should serve as a prohealth resource. By paying attention to instances of discrepancy between one's present state and the ideal or normal state, one is more likely to take some cognitive or behavioral action to reduce the discrepancy. In contrast, persons who disregard, deny, or ignore telltale signs of stress may fail to take action to remove the stressor, reappraise it, etc. This may have a short-term benefit, but over the long term, body resistance may be lowered making the person more susceptible to environmental pathogens (9) .
In the present paper we are concerned with the moderating effect of self-attention on the relationship between stressful life changes and subsequent illness. There is a large literature showing that an accumulation of life events requiring readjustment increases the subseqent risk of physical illness (10, 11) . Events that are undesirable and not under the person's control appear to be most strongly linked to illness (12) (13) (14) (15) (16) (17) . However, it is clear that not all persons experiencing significant life stressors fall ill (18) . As a result, there has been a search for moderator variables such as particular individual differences (see for example, 19, 20) . Apropos of earlier discussion, there is a measure of the chronic predisposition to focus attention on the self, called private self-consciousness. It is denned as a disposition to focus on covert and internal aspects of the self-moods, emotions, and feelings, and is measured by a subscale of the Fenigstein, Scheier, and Buss (21) Self-Consciousness Inventory. Private self-consciousness is normally distributed and empirical differences between persons scoring at the upper and lower ends of the continuum have been documented in a wide variety of social psychologic settings (e.g., 22, 23) .
Following from our earlier discussion, persons high in private self-consciousness should be more likely to pay attention to their initial psychologic and somatic reactions to stressful life events and, hence, employ some instrumental action and/or active coping strategy than will persons low in private self-consciousness. We assume that as a result of their active monitoring, the stress will be reduced and body resistance will not be impaired. In contrast, if persons low in self-consciousness do not monitor critical cues resulting from stressful events, they will neither take appropriate actions nor be apt to encode stressful occurrences in a way that permits coping. Over time, the stressor may lower body immunity and enhance the probability of subsequent illness. As a result, persons low in private self-consciousness should show larger associations between the incidence of stressful life events and subsequent illness than will persons high in self-consciousness.
There is evidence supportive of this reasoning but it is admittedly indirect. For example, studies show that persons high in private self-consciousness are more attentive to changes in internal bodily states and more accurate in their evaluation of them (24, 25) . However, these studies involved laboratory-induced bodily manipulations and not reactions to real life occurrences. There is also evidence that high private self-consciousness individuals are more likely to act to reduce a discrepancy between their current state and a salient standard when a discrepancy is detected. Again, this work involved a laboratoryinduced discrepancy-making a counterattitudinal statement-and has limited applicability to stress situations.
Fortunately, there are studies that provide more direct evidence. First, Leventhal and his associates (26) and Johnson (27) have demonstrated (contrary to intuition) that having subjects actively monitor sensations built up by noxious stimulation as from the cold pressor, pelvic examinations or endoscopic examination reduces distress. In contrast, having subjects distract themselves does not provide stress reduction. Although Leventhal and Johnson were concerned with manipulations of self-attention and not chronic dispositions, their data are certainly consistent with the hypothesis that dispositional self-attention may serve as a stress-resistance resource.
The most direct evidence was provided by Mullen and Suls (28) . In this study, subjects were administered the Self-Consciousness Scale, an inventory of recent life events, and an open-ended measure of illnesses. Subjects were asked to report on events and illness that had occurred in the previous three weeks. Subjects returned three weeks later at which time they indicated any events and illnesses that had occurred since the first administration. The resulting data were analyzed with crosslagged panel analysis and examined associations between events reported at Time 1 and subsequent illnesses. The results showed that persons scoring above the median on private self-consciousness had nonsignificant associations between undesirable, uncontrollable life events and illness, but persons scoring below the median had significant associations between events and subsequent illness (r = 0.43). It is important to note that these results cannot be attributed to the low private selfconscious persons having more stressful lives; supplementary analyses showed that both groups experienced equivalent numbers of stressful (undesirable, uncontrollable) events during both the first and second three-week periods.
These results are consistent with our hypothesis and implicate the importance of self-attention as a stress-resistance resource, however, the Mullen and Suls study does suffer from some weaknesses. First, the study was prospective but involved a short (3-week) span between events and illness. It would be worthwhile to examine the effects of life events and self-attention over a longer time span. Second, Mullen and Suls (28) employed an unstructured, open-ended format to assess illness ("list all illnesses you have had in the last three weeks"). As a result, severity of illness was not considered in the data analysis, a potentially serious problem, since relatively minor illnesses were equated across subjects with more serious ones. More structured measures that permit illness weighting are available (29) and were employed in the present study. Finally, Mullen and Suls employed cross-lagged panel analysis (Kenny, 1979) to analyze their data. However, Rogosa (30) has been extremely critical of the technique and the assumptions that underlie its use. To avoid the problems associated with cross-lagged panel correlation, we opted instead for hierarchical panel analysis of the kind recently employed by Billings and Moos (31) in their prospective studies of life events and illness. Finally, most past investigations of life change have failed to control for prior illness, an important potential confound (19) . In the present study, prior illness will be considered in several of the paths to be tested.
To summarize, the present study tests the following hypothesis. Subjects low in private self-consciousness will demonstrate significant positive correlations between the incidence of stressful life events at Time 1 and illness at Time 2. Subjects high in private self-consciousness will exhibit smaller or nonsignificant correlations between events at Time 1 and illness at Time 2.
METHODS

Subjects
One hundred and sixty-eight college undergraduates were recruited for a study entitled "Health and Habits Survey" in which they were told they would complete packets of questionnaires on 2 occasions, 2 months apart. They were apprised of the confidentiality of their responses and informed that they could withdraw without penalty at any point. One hundred and twenty subjects completed both packets of questionnaires. About half the subjects were surveyed in their dormitory rooms by undergraduate research assistants, while the other half was recruited by posters and completed the packets in our laboratory t-tests showed no signficant differences between the two groups and so they were combined.
Procedure
Physical symptoms were reported via a checklist of 49 symptoms. 1 Respondents indicated when the symptoms first occurred, how long they lasted, and whether or not they consulted a health professional for each occurrence. Subjects were instructed to report only those symptoms that had occurred in the 4 weeks preceding Time 1 and the 8 weeks preceding Time 2. Weights reflecting the severity of the symptoms were taken from Wyler, Masuda, and Holmes (29) . The sum of the weights for each subject was used as the dependent variable.
The occurrence of life events was determined using the Life Event Scale adapted by Wildman (32) for use with college students. The scale lists 65 events that are apt to bring about change in an individual's life. Subjects were asked to indicate if an event had occurred in the preceding 4 weeks at Time 1 and the preceding 8 weeks at Time 2 and also to respond as to its desirability and controllability. Specifically, subjects were asked to check whether the event was perceived by them as desirable or undesirable and whether the event was judged by them as caused by them (controllable) or not caused by them (uncontrollable). These judgments of desirability and control were dichotomous choices on the events schedule. These measures provide an assessment of subject's own perceptions of desirability and control and have been used successfully in previous investigations (15, 28) .
Private self-consciousness was assessed using the Self-Consciousness Scale of Fenigstein, Scheier, and Buss (21) . This scale consists of 23 items tapping an individual's chronic self-attentional style answered in a 5-point scale format.
Statistical Analysis
Analysis of longitudinal life events-illness data poses some problems. In the first place, there tends to be a high degree of multicollinearity among the 'The list from Wyler et al. was shortened to be appropriate for college students. In particular, the director of the student health service and staff eliminated illnesses that were never, or very rarely seen, at the service. Blank spaces were included so that students could make additions to the list.
variables, making it difficult to judge the importance of any one variable in the model. Research has been aimed at establishing the causal direction of the relationships among the variables. That is, do life events cause illness or more life events? Does illness lead to more illness or to life events?
Since statistical analysis cannot discover or prove causality, a model of the hypothesized causal relationship must be specified. Statistical analysis will then indicate whether the data do or do not support the specified model. Recent studies have employed path and panel analytic models to this end (31, 33) . We used a panel model (Figure 1 ) that was analyzed by specifying three separate regression equations. This yielded a (3 path coefficient or an unstandardized regression coefficient for each path in the panel. Support for the model is found when the f$ for the path of interest is significant, and larger than the other. But beyond demonstrating causality, one may ask more specific questions as we have here; that is, does private self-consciousness ameliorate the effects of stressful life events? This is a question of interaction. Since panel analysis assumes an additive model, interaction is examined by looking at separate models. Therefore, we dichotomized subjects on private selfconsciousness (Mdn = 34) and analyzed separate models for Hi and Lo private SC. If the interaction we hypothesized exists, different ps should emerge for the two groups. We examined five life event variables: total life events, number of desirable-controllable events, number of desirable-uncontrollable events, number of undesirable-controllable events, and number of undesirable-uncontrollable events.
RESULTS
t-tests conducted on the self-consciousness, illness, life events, age, and sex variables showed no differences between those subjects who withdrew from the study (n = 48) and those who completed it (n = 120) (all ps > 0.2). Thus, attrition does not appear to be accounted for by the variables under study.
We first dichotomized the subjects on private self-consciousness (PSC) dimension (median = 34) creating a high PSC (HPSC) group (median = 36.8) and a low PSC (LPSC) (median = 29.9). t-tests were then computed to compare the two groups on the illness and life events variables (number of total life events, number of desirable, controllable events, number of desirable, uncontrollable events, number of undesirable, controllable events, number of undesirable, uncontrollable events) at Time I. 2 The two groups differed on one variable, the number of desirable, controllable life events with the HPSC (X = 2.1) reporting more than the LPSC (X = 1.5), (t = 1.78), (p = 0.04). As will be clearer below, this difference is inconsequential because the number of desirable, controllable events had no significant or near significant associations with illness (a result consistent with previous research).
Using panel regression techniques (36, 37), we next analyzed each of the 10 twowave, two-variable panels, a panel for each self-consciousness-event type (for example, high self-consciousness and desirable, controllable events). Table 1 reports the unstandardized regression coefficients (P) and the simple correlations (r) for each path in each panel.
Path p (Figure 1 ), which predicts symptoms severity at Time 2 from life events at Time 1 is of major interest. Since Life Events 1 can be seen to lead to Symptoms 2 through several other paths and combinations of paths, regression analysis was used to partial out the indirect effects of Life Events 1 via die other paths. The regression weights are presented for Paths k-o (Table 1) for illustrative purposes, so that the "mechanisms" underlying the effects of Life Events 1 and Symptoms 2 can be compared across events and between groups.
Most of the rs between life events and illness replicate the usual findings of + 0.20 to 0.30 (e.g., 38). Somewhat larger correlations were obtained between certain kinds 2 Life events' scores were based on frequency rather than upon population estimates (10). This decision was made because of the recent work indicating that weighted life events indices are no more predictive, and are often less predictive than simpler indices such as frequency (13, 34, 35) . of events at Time 1 and Time 2 and between symptoms at Time 1 and Time 2. However, because of the high multicollinearity of the predictor variables, the interpretation of rs is ambiguous (39) . Therefore, regression coefficients or ps are preferred.
As with the simple rs, significant Ps are obtained throughout the panels. However, the path of interest in this study is the final path (p), that which predicts symptoms at Time 2 given the incidence of life events at Time 1. Examination of this path shows two significant ps. In panel C, representing desirable-uncontrollable life events, the LPSC group shows P = 0.26, p < 0.05, while the HPSC group shows a nonsignificant p. In panel E the LPSC group has a p of 0.31, p < 0.01, while the HPSC group has a nonsignificant p for undesirable-uncontrollable life events. To facilitate interpretation, Figures 2 and 3 are provided to show the uncontrollableundesirable life events panels for high and low private self-conscious subjects. It appears that an accumulation of uncontrollable life events at Time 1 is predictive of illness at Time 2, but only for persons low in private self-consciousness. In contrast, the association between events at Time 1 and illness at Time 2 is not significant for persons high in private self-consciousness.
It must be noted that there are significant associations along certain paths (leading up to the final path) that have no ready explanation. For example, the association between events at Time 1 and Time 2 is significant for HPSC's but not for LPSC's. In general, however, patterns of association fall along same lines for the two groups until the critical relationships between events at Time 1 and Time 2.
The panels also show that there is a temporal consistency in the occurrence of life (21), which again indicates the importance of controlling for or partialing out earlier events and symptoms. There are also significant associations between events at Time 2 and illness at Time 2, in some instances for both HPSC and LPSC groups. Little can be inferred from these correlations, however, since the sequence of illness and events is indeterminate within these analyses (illness can be inducing events and vice versa). Such relationships between events and illnesses during the same time period were also reported by Billings and Moos (21) .
DISCUSSION
The results of the present study support the hypothesis that self-attention, as operationalized by private self-consciousness, mediates the effects of stressful life events on subsequent illness. Specifically, among persons low in private self-con- Symptoms Fig. 3 . Unstandardized regression coefficients for uncontrollable-undesirable events and symptoms for low self-conscious subjects sciousness, life events at Time 1 were predictive of illness within a later 2-month period. This was not the case for persons high in private self-consciousness. It is suggested by theories of both Leventhal and Schwartz, that the failure to monitor psychologic and somatic reactions to stress may lead to disregulation over the longterm, depression of the immunologic system, and an increase in the probability of subsequent illness. The present results are broadly consistent with these approaches.
The results also provide a replication of earlier findings (28] . However, the present study is an improvement on the other because a longer time span was used and intensity of illness was taken into consideration. We also employed a hierarchical panel analysis that avoids some problems associated with cross-lagged panel correlation. There is one departure in our results worth noting. In the previous study it was found that only undesirableuncontrollable events were related to illness among low private self-conscious individuals. The present results showed that desirable-uncontrollable events were also predictive of illness. We have no explanation for the difference, although Seligman (16) has argued that the uncontrollability of life occurrences may be more important in provoking stress than the valence of the event. In fact, Seligman suggests that positive events that are not under the individual's control may be as aversive as negative events that are uncontrollable. To our knowledge, this is the first time in the literature that this result has been reported.
Although the present study employed a longer time interval than its predecessor, a 2-month time span is still relatively short given the 6-month and 1-year spans studied in past research (10) . We note that most of the illness reported by our subjects was gastrointestinal or respiratory in nature, and mild. One would not expect that extended exposure to the disease agent or an extended period of etiology would characterize such illnesses. Also, if a lengthy interval separated the measurements, the probability that the subject might forget life events or illness episodes is increased and the more likely the events-illness relationship would be obscured. In addition, Kobasa et al. (19) found that studying shortterm reactions to life events showed stronger relationships than the examination of longer periods of time. This could be the result of more forgetting and distortion in subject reports, but could also indicate that the causal effect of stressful life events may be short-lived. That is, after a time, immunologic mechanisms are likely to return to normal levels as are normal prohealth practices. Nevertheless, there is a need to examine the moderating effects of self-consciousness over a longer period of time, but with frequent measurements.
The present study provides no direct data concerning what processes mediate the different reactions to life events of high and low private self-conscious subjects. Research on this issue is currently underway. Our supposition is, however, that private self-conscious individuals are more likely to attend to their psychologic and somatic reactions to stressful occurrences and to take some action to deal with them. This argument is based in part on social psychologic research showing that selfconscious individuals are more likely to test for discrepancies between their present state and the relevant standard ("normal") and take action (cognitive or behavioral) to reduce the discrepancy. To put these notions into a scenario appropriate to our context, we conjecture that private self-conscious persons process and interpret internal cues in a way that encourages efficacious coping (cf., 40). This may involve cognitive reappraisal, actions taken to confront or transform the stressor or positive health practices. On the other hand, low private self-conscious persons may try to ignore the events and their sequalae by denial-like strategies. Engaging in behaviors like drinking, taking drugs, keeping late hours, etc., may keep one's mind off the problem but also lower body resistance and discourage the formulation of plans to come to terms with uncontrollable life outcomes.
There is evidence suggesting that active monitoring of sensations associated with cold pressor pain, ischemic pain, endoscopic examinations, pelvic examinations, and removal of casts reduces distress relative to distraction or denial-like strategies (7, 41) . For example, Leventhal et al. (26) had subjects place one hand in cold water and asked them to pay attention to sensory elements of the experiencethat is, the coldness of the water, numbness of the hand, pins and needle sensations, etc. Leventhal contends that this strategy allows the noxious input to be codified or schematized in a nonemotional way. It was found that subjects using this strategy report less distress and discomfort than subjects who are asked to pay attention to a set of landscape slides while their hand is immersed in the cold water (distraction). Presumably, by focusing on informational aspects of the stress stimulus, it is given a nonemotional, nonthreatening interpretation. In contrast, the distraction manipulation does not allow for an "objective" sensory interpretation of the input, and so when the pain stimuli can no longer be ignored, the value of distraction disappears.
It remains for future research to determine whether individuals high in private self-consciousness are more likely to use a sensory monitoring set than individuals low in self-consciousness. Of course, it should be noted that active monitoring may initially engender some anxiety or distress because it may take some time to codify the incoming stimulus in a nonemotional way or to develop a coping plan. McCaul and Haugtvedt (42) found some evidence consistent with this notion. Specifically, they reported that actively monitoring sensations was not effective in the first few minutes of cold pressor pain, but over time this strategy reduced distress significantly more than a distraction strategy. That is, the denial strategy's effectiveness was shortlived. It remains to be seen what specific kinds of coping strategies are employed by high private versus low private self-conscious individuals.
The emphasis here has been on dispositional levels of self-attention, but monitoring of internal cues can be situationally induced. Biofeedback and meditation are only two of the techniques that may increase self-attention. Schwartz (6) has suggested that the effectiveness of these clinical tools may be based on their ability to provide cues for self-regulation at several levels-behavioral, physiologic, subjective. In light of the fact that biofeedback seems to work better for some people than for others, it is tempting to speculate that the subject's predisposition to self-attend (private self-consciousness) may be a predictor of biofeedback treatment effectiveness. 3 This is a possibility worthy of future study.
We have emphasized the role of aware-
3
Private self-consciousness should be distinguished from absorption (43) . The former refers to the degree and focus of attention (the "self") while the latter refers to the capacity to engage in episodes of total attention. There is evidence that chronic absorption may interfere with biofeedback (see 44) .
ness of somatic cues in understanding the present results. However, as noted earlier, self-conscious individuals may also attend more to the psychologic impact of life events. That is, they may place more meaning and personal relevance in the stressful events that affect them and act (cognitively or instrumentally) to correct the situation to the extent possible. We mention this alternative because there have been criticisms of work purporting to show that self-conscious subjects are more accurate in assessing changes in physiologic state (44) . One view is that self-conscious subjects are not inherently more accurate; rather, they react with greater arousal to stress and, as a result, the arousal is easier to detect. The validity of this criticism can only be assessed in future research. In any event, we propose that either attention to somatic cues or attention to the psychologic import of life events may operate to make self-consciousness a stress resistance resource.
The present study suggests the viability of applying concepts from social-personality psychology, and control theory to the examination of life events-stress. In particular, we have provided data linking a disposition to selfmonitor to a disregulation/control systems model of health. As such, these data are supportive of the recent analyses of the role of self-control and self-representation, by Leventhal and Schwartz. However, although self-consciousness was a moderator of stressful life events, we are not suggesting that it is the only important moderator of life events-stress. Kobasa and her associates have proposed that a cluster of interrelated personality traits they call "hardiness" serves as a resistance resource. Persons scoring highly on feelings of internal control, commitment, and challenge have been found to be less likely to become ill subsequent to life events than persons low on those three dimensions. There may be some overlap between the notion of private self-consciousness and one of Kobasa's dimensions-commitment to the self, its activities and internal reactions. It remains to be seen to what extent self-attention and hardiness are complementary and/or related factors. Other important moderators of the life events-illness relationship include such things as social support, constitutional predisposition, and immunologic mechanisms (9, (46) (47) (48) . The integration of these factors with self-attention processes and control systems theory remains an intriguing avenue of study and potential application for understanding the relationship between life events and illness.
